. TLC analysis of MaAmyB products obtained in time by incubation of the enzyme (155 U, CNP assay) with maltoheptaose up to 6 h (A) or granular wheat starch up to 120 h (B). EV = empty vector control incubated for 6 h. M = markers, size consisting of G1-G7 (glucose; maltose; maltotriose; maltotetraose; maltopentaose; maltohexaose; maltoheptaose). Figure S2 . Phylogenetic tree of the 234 aberrant C-regions identified through a BLAST search with the C-region from MaAmyB (aa 1194-1259), three well characterized α-amylases: Pig pancreatic α-amylase (PPA) (P00690.3), Taka amylase A from Aspergillus oryzae (TAKA) (P0C1B4.1) and Bacillus licheniformis α-amylase (BLA) (P06278.1) as well as MaAmyA (AKG25402.1) which is directly upstream of MaAmyB in the genome of M. aurum B8.A. The tree is based on the alignment of the C-regions, indicated by a diamond shape in the domain organization as identified through BLAST searches. Domain organization within the protein is based on a combination of CDD, dbCAN data. The inserts in the AB-regions are indicated based on BLAST results of the identified regions from MaAmyB, as well as the identified B-region from CQR582041 for GH13_VV. Subfamily information was obtained from the CAZy database. Numbers indicate additional members which are similar to the nearby shown sequences, which have been collapsed to improve the readability of the figure. Figure S3 . Phylogenetic tree based on the alignment of the catalytic AB-regions (GH13.hmm as obtained from dbCAN) of all 234 α-amylases with the aberrant C-region, 2 additional α-amylases with a GH13_VV B-region (CDE42123.1, CDC26735.1) and a selection of members from the defined GH13 subfamilies that are either associated with EC3.2.1.1 or EC3.2.1.98 1 (Table S1 ). Domain organization within the protein is based on a combination of CDD and dbCAN data. The inserts in the A-, B-and C-regions are indicated based on BLAST results of the identified regions from MaAmyB (Table 1 ) and CQR58204.1 (Table S2 ). Species and (sub)family info was obtained from CAZy. Information about clustering of the aberrant C-regions was obtained from Figure  S1 . Numbers indicate clusters of additional sequences similar to the ones already shown, which have been collapsed to improve the readability of the tree. CBM74 is a novel CBM domain 2 . Figure S4 . Phylogenetic tree of the 271 CBM25 domains identified by CDD, in proteins that contain CBM25 domains according to CAZy (which listed 275 CBM25 domains) as well as the 2 CBM25 domains from MaAmyB. MaAmyA (AKG25402.1) which is directly upstream of MaAmyB in the genome of M. aurum B8.A. is also indicated. The tree is based on an alignment of all CBM25 domains, indicated by a diamond shape in the domain organization. Sequences with multiple CBM25 domains are shown multiple times, once for each CBM25 domain. Domain organization within proteins is based on a combination of CDD and dbCAN data. Genes/species and subfamily information was obtained from the CAZy database. The number 48 indicates the 48 proteins that consist of only a CBM25 domain, not associated with any other protein domains. Other numbers indicate clusters of additional members which are similar to the nearby shown sequences, which are not shown to improve the readability of the tree. The branch containing MaAmyB is shown in blue on the broad ring, GH13_42 members are indicated by the broad green ring, and other proteins with a GH13_32 catalytic domain are shown in yellow. Although the model is less reliable for the exact structure of the inserts, it shows that all inserts are located next to each other, on the same side of the (β/α) 8 barrel which may suggest a structural function. The C-region is not shown in the model but it is located on the right side directly above the region indicated in black. Blue = Bregion; Green = region between β 5 and α 5 containing A-region insert 1; Black = region between α 6 and β 7 containing A-region insert 2; Red = α-helix part of (β/α) 8 barrel; Pink = β-sheet part of (β/α) 8 barrel; Pale red = α-helix not part of (β/α) 8 barrel; Pale yellow = β-sheet not part of (β/α) 8 barrel. Table S1 . Overview of well-known α-amylases used in the phylogenetic trees shown in Figure 5 and Figure S2 . GH13 subfamily, EC number and Organism names were obtained from CAZy 1 . The members shown here were selected after an initial tree with a diverse selection of all (40) GH13 subfamilies was constructed to select the closest related subfamilies for display in the final tree. From these closest subfamilies, characterized members (if available with solved crystal structures) with α-amylase (EC 3.2.1.1) or α-glucan 1,4-α-maltohexaosidase activity were selected to display in the final tree. Aspergillus oryzae RIB40 *AmlC, is currently listed as an α-amylase (EC 3.2.1.1), but has not been characterized biochemically (see Discussion). Given the results found for MaAmyB as a member of this cluster, it is likely that also AmlC is actually an α-glucan 1,4-α-maltohexaosidase (EC 3.2.1.98). Table S2 . Overview of the conserved regions found in GH13_VV, α-amylases that have a similar aberrant Cregion as found in GH13_42. The identity and similarity of these conserved regions are indicated for all homologs found, except those that belong to the GH13_42 family. The ranges are given for the identity and similarity, as well as the average values, which are shown between brackets. The positions are based on CQR58204.1, a predicted α-amylase from Paenibacillus riograndensis SBR5, which was used as model sequence for GH13_VV.
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